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13. Circular economy in the built environment
Kevin Hom1
1

New York City College of Technology, The City University of New York, U.S.A.

The circular economy is as much an attitude as a program. The circular
economy (CE) is an action plan which identifies a series of goals and associated outcomes. It is a comprehensive response to the impact of the industrial revolution and the linear economy model which was the economic basis
of the industrial revolution. This manuscript discusses the philosophy and
strategies of the circular economy and the role that the built environment has
in implementing this philosophy.

13.1. Introduction: what is the circular economy?
The circular economy is as much an attitude as a program which establishes a series of goals and associated outcomes. Its overall goal is to create
a comprehensive approach to the management of global resources and to
correct the negative results of the industrial revolution. Circular economy
goals are global, and they define a series of criteria which address the shortcomings of the linear economy model. It is a philosophy based upon the
awareness and cooperation of various stakeholders who bear responsibilities
in the areas which impact the state of the Earth’s environmental health. It is
a response to the methodology and practices which are represented by the
linear economy model created in the industrial revolution. The circular economy is not a systematic system of review and response rather, it is a
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philosophy which acknowledges the need for greater cooperation between
the numerous stakeholders involved in society. Those stakeholders represent
industry, government, and the society that it serves. The fundamental change
in thinking or philosophy represented by the circular economy is that we are
taking responsibility for the future. We acknowledge that the work and products that we create now not only impact the time that we live in but dramatically alter the future. And that we acknowledge that behaviour that we employ from this point forward can create a better world for those people who
live in it and that we can undo the harm that we have created by utilizing a
short term and selfish approach to development. The circular economy establishes goals to restore balance to the environment and seeks the cooperation of all the stakeholders. The Ellen Macarthur Foundation (EMF, 2013) is
dedicated to the concept of the circular economy. In the private sector, EMF
has identified seven concepts or disciplines that are being used to build the
circular economy idea, which are: industrial ecology, cradle-to-cradle, biomimicry, performance economy, blue economy, regenerative design and permaculture. By rethinking the way we design our built environment, using new
technologies and innovative business models, we can realize more value
from existing assets, keep resources and building materials in the economy,
and stop them from becoming waste.
Fig. 13.1 – Resource management in the circular economy.

Source: Elaborated by the author, based on EMF (2013).
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The Ellen Macarthur Foundation suggests that the circular economy is
based on three principles, driven by design:
• Eliminate waste and pollution: in a CE system, there are no waste
products, and no system or product produces any pollution.
• Circulate products and materials (at their highest value): products and
their materials are always recycled.
• Regenerate nature: the CE works to restore natural systems and make
them productive, applying global environmental ethics.
Figure 1, originally elaborated by the United States Environmental Protection Agency (EPA, n.d.), illustrates the concept of resource management
by perpetually recycling materials. It is underpinned by a transition to renewable energy and materials. A circular economy decouples economic activity from the consumption of finite resources. It is a resilient system that is
good for business, people, and the environment. The circular economy is a
systems solution framework that tackles global challenges like climate
change, biodiversity loss, waste, and pollution.

13.2. Background
The technological advancements, wealth and quality of life which are associated with today’s society have origins in the sources of the industrial
revolution. The industrial revolution started in England in the mid-18th century. This period is highlighted by the significant economic, social, and political transformation, which was powered by the industrialization of manufacturing. Hand tooled manufacturing and agricultural society as replaced
by industrialized urban society.

13.2.1. Linear economy
The linear economy production methodology is the production model
which characterizes the industrial revolution. This production model called
for materials to be collected and transformed into products and then discarded when product became obsolete. There is no concern in this model for
resource management and ecological impact. The primary focus is for speed
of production and maximizing profits. It is based upon the assumption that
raw materials are infinitely available and there is no concern for recycling
the discarded material or the impact on global resources. This philosophy is
often described as a “take make dispose” or a “cradle-to-grave” process.

Copyright © 2022 Ernesto Antonini e Jacopo Gaspari. ISBN 9788835144564

Linear economy/impact - With the passage of time, the negative impacts of the linear economy have been recognized. Their effects have created
long term global damage, including among the others:
• Climate Change: A by-product of the linear economy industrial process is the creation of significant amounts of carbon dioxide gas
which is the cause of global warming. CO2 is a direct by-product of
the use of fossil fuel to create energy for the manufacturing and processing of materials as well as energy to power systems to support
various mechanical systems. Since the start of the industrial revolution, the level of CO2 in the atmosphere has risen 50%. Science has
concluded that the excessive amounts of CO2 released into the atmosphere changed the equilibrium of the atmosphere resulting in the
condition of climate change/global warming.
• Waste: The linear economy encourages the undisciplined consumption of resources. The negative environmental impact is created by
the undisciplined collection of raw materials and the disposal of used
products as waste. The result is an environmental crisis in resource,
waste, and environmental management.
• Natural System Destruction: Because of its undisciplined search for
and mining of raw materials, the industrial revolution has place excess pressure and stress on many natural systems which society depends on such as water, air, agriculture, oceans, and wetlands. The
circular economy promotes the goal of regenerating natural systems,
creating a closed loop system that actively promotes the development
of the natural environment.
This global crisis has been recognized by the international community.
Coming out of this awareness is the need for a more comprehensive concept
of conduct and stewardship, which could address not only the issues of
global warming but also recommend concepts and behavioural patterns
which would address the future requirements of civilization in managing material resources and restoring the environment.
This call for action cuts across all areas of human endeavour, recognizing
the impact on the issues such as food production, water environmental systems protection, as well as climate change and resource management.
The circular economy evolved as a broad philosophy which capitalized
on existing concepts establishing a larger agenda for world management. It
is an umbrella concept.
Critical to the success of this philosophy is the knowledge that the process
must engage the various stakeholders who hold economic responsibilities
and that they all understand that it is in their own economic interest and that
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of society to embrace the overriding goals and principles of a circular economy and then incorporate them within their own sphere of influence.
Cost is a key element for the development of all the choices to be made,
at various time scales, starting from the first stage of the building process up
to its conclusion in the life cycle perspective. In project sustainability evaluation, the costs are fundamental to the construction, management and building life cycle process.
International scientific studies dedicate extensive discussions on theories
and methods for dealing with cost components, as demonstrated in the literature and the more recent norms. These involve engineering, architecture,
and specific disciplines such as: building production, architectural technology, materials science and technology, building physics, architectonic and
urban design, economic-managerial engineering, real estate appraisal and
economic evaluation of projects.

13.3. Implementation of circular economy
13.3.1. Acceptance of CE philosophy
The philosophy and concept of the circular economy have been broadly
discussed and have been accepted by key stakeholders’ global institutions
and national and local governments. The United Nations Economic Commission for Europe focused its 69th Session in April 2021 on “Promoting
Circular Economy and Sustainable Use of Natural Resources in the UNECE
Region” (UNECE, 2021).
The United States Environmental Protection Agency is developing strategies for building the circular economy including planning for the implementation of a national recycling program (EPA, 2021). The stakeholders
including international entities and individual governments have embraced
the concept. They have stated their support for the adoption of means and
methods to achieve the concept of a global economic system which supports
the principles of the circular economy.
Private industry such as private builders and real estate industry manufacturers have broadly accepted this philosophy and they acknowledge the
economic benefits that they offer to their constituents. The key element to
the success of this philosophy is the need for stakeholders to see its merit and
actively transition their operations to support broad goals of the circular
economy while pursuing their individual economic interests.
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13.3.2. CE global ethics
In a July 2022 New York Times interview, Herman Daly, former senior
economist for the World Bank, discussed principles related to the circular
economy and the importance of global ethics as business enterprises measure
their performance and limited resources. He offered that the wealthy part of
the world has to make ecological room for the poor to catch up to an acceptable standard of living. Mr Daly illustrated some of the key issues that
are represented by the circular economy and global ethics as they impact
business enterprises. Mr Daly commented on the impact that linear economy
has had on the mismanagement of resources and the resulting impact: What
I call the empty world was full of natural resources that had not been exploited. What I call the full world is now full of people that exploit those
resources, and it is empty of the resources that have been depleted and the
spaces that have been polluted. So, it’s a question of empty of what and full
of what. Is it empty of benefits and full of cost? Or full of benefits and empty
of cost? That gets to that point of paying attention to the costs of growth.
Mr Daly goes on to suggest a change of perspective is needed that
acknowledges the finite resources that are available. His comments regarding steady state economy/earth embrace the goals of the circular economy
and our ethical responsibilities: Earth is not expanding. We don’t get new
materials, and we don’t export stuff to space. So, you have a steady-state
Earth, and if you don’t recognize that, well, there’s an education problem.
But again, there’s this heroic ethic and economic ethic. Maybe the heroic
ethic is the right one, but religion’s counsel is to pay attention to the cost.
Don’t make people worse off (Marchese, 2022).

13.4. Global agreement
Below is a sample from various global stakeholders demonstrating acceptance and encouragement of the principles outlined to address the global
threat of climate change and the associated mismanagement of resources and
the environment. United Nations Deputy Secretary-General’s remarks at the
World Circular Economy Forum + Climate Event 15 April 2021 (World Circular Economy Forum, 2021): The world’s production and consumption patterns are unsustainable and are at the root of today’s triple planetary crisis
of climate change, biodiversity loss and pollution. Against this backdrop, we
need far more concerted steps to build a circular economy to put us on track
to achieve the 2030 Agenda and net-zero emissions by 2050.
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Closing the loop - An EU action plan for the Circular Economy 2 December 2015 (European Commission, 2015): This action plan sets out a concrete
and ambitious EU mandate to support the transition towards a circular
economy. A continued, broader commitment from all levels of government,
in Member States, regions and cities and all stakeholders concerned will also
be necessary.
United States Environmental Protection Agency (EPA, n.d.): A circular
economy approach under the SMM umbrella demonstrates continuity in our
emphasis on reducing lifecycle impacts of materials, including climate impacts, reducing the use of harmful materials, and decoupling materials use
from economic growth
Paris Circular Economy Plan 2017 (Mairie de Paris, 2017): A circular
economy could reduce global CO2 emissions from building materials by
38% in 2050, by reducing demand for steel, aluminium, cement, and plastic.
It could also make the sector more resilient to supply chain disruptions and
price volatility of raw materials.
McKinsey Quarterly “Mapping the Benefits of a Circular Economy”
(McKinsey & Company, 2017): Companies that focus on environmental and
social performance may reap profit opportunities their competitors miss.
The consulting firm McKinsey & Company, a global management company,
is a significant voice in planning on behalf of industry. In their publications
they advocate for adoption of the circular economy, they discuss the transition that would be needed to move from the linear economy into a circular
economy, the benefits that it would provide industry in guaranteeing control
of issues such as materials and processes and that it would be in tune with
the greater global agenda of climate change and resource management. They
explain that the circular economy represents the future and a path for increased profits and participation in the world marketplace.

13.5. Impact of the built environment: progressive solutions
The built environment is responsible for up to 40% of the annual production of CO2. It is a major consumer of resources and contributes significantly
to the creation of discarded materials which then are not recycled and create
a further burden on the environment. Sophie Rosso, the deputy CEO of Redman, a real estate management firm in France, states that the construction
industry is responsible for over 30 percent of the extraction of raw materials
worldwide and at least 25 percent of waste in the world. Various sources
estimate at the end of a building’s lifetime, only 40 percent of materials are
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re-cycled or reused (Roberts, 2021). With the growing awareness of the negative environmental impact caused by the linear economy model when used
in the built environment/real estate sector. The response by built environment stakeholders was a series of action plans by which reflected the growing concern and understanding of the global crisis.

13.5.1 Energy conservation
Industry’s initial response was to reduce the use of fossil fuels, consequently reducing the amount of CO2 that was released into the atmosphere
and it was of economic benefit given various energy crises in distribution
and cost of petroleum during the 1970s. Local governments modified building codes to require better energy performance. Manufacturers developed
energy efficient devices. The reduced use of fossil fuels directly related to
savings associated with energy conservation-lower fossil fuel consumption
reduced production of unwanted CO2.
With time a greater understanding of the impact of climate change on all
the aspects of building construction developed and new and broader approaches and solutions were adopted under the umbrella of sustainable and
resilient design. Stakeholders expanded remedies to improve performance in
the construction and operations of buildings. Industry design and product
production solutions manifested themselves in more efficient building systems and building envelope and façade designs creating energy efficient
buildings. Innovations that have been applied include:
• The introduction of alternate renewal power sources such as solar and
wind and greater utilization of hydroelectric power has reduced the
reliance of fossil fuel systems.
• Utilization of efficient and innovative building systems such as
geothermal and the use of new technologies for controlling building
systems and application of conservation/energy saving practices.
• Employing better building envelope design-discarding the modernist
façade approach of glass curtain wall construction to dynamic façade
design providing orientation-based design, green facades, renewable
materials such as wood, smart materials, double-skin facades, and facades as energy generators.
These sustainable/resilient design remedies focused on building design
elements and technology used within the perimeter of the building such as
material selection, building orientation and more efficient mechanical systems. The result was the design and construction of efficient new buildings,

Copyright © 2022 Ernesto Antonini e Jacopo Gaspari. ISBN 9788835144564

which consumed less energy during their operation. This approach was formalized in the building certification systems such as LEED and BREEAM.
The development of solutions based on the concept of sustainable design
evolved and expanded into the net zero carbon operation goal or desired outcome of a net zero energy-efficient building where, on a source energy basis,
the actual annual consumed energy is less than or equal to the on-site renewable generated energy. The concept can be up scaled to address the energy
performance of an entire community.

13.6. Environmental management waste and resource
management
Concepts and recommended solutions associated with building energy
management and sustainable/resilient design advanced the agenda of the circular economy. But they only addressed part of the global environmental
issue. With the realization that undisciplined development and exploitation
of natural resources promoted systems and processes which were wasteful
and contributed directly to the increasing amount of CO2, stakeholders became aware that the industrial revolution and its linear economy had done
significant harm to the natural environment and the supply of resources that
would be needed in the future.

13.6.1 Waste elimination
We now recognize the undisciplined production and poor waste management by the linear economy philosophy of short-term profitability and exploitation of environmental resources as contributing factors to the global
climate crisis. The United States Environmental Protection Agency estimated that 600 million tons of construction and demolition debris were generated in the United States in 2018, which is more than twice the amount of
generated municipal solid waste (EPA, 2021). This is an area which has not
had the level of research and formal action plans as other problem areas. It
has been identified as a critical matter and action is required. Another negative result of excess waste is that often the waste material is dumped in landfills, which impacts proper land use. The location of these landfills often
perpetuates economic and social inequality. To rectify these conditions,
plans and methodologies were needed to create a closed loop management
of materials to eliminate waste, to reduce the production of CO2 and to
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restore natural ecological systems. Solutions are needed which incentivize
practices such as source reduction, salvaging, recycling, and reusing existing
materials. The European Parliament, the only directly elected institution of
the European Union, has recognized that regarding waste: This is a departure
from the traditional, linear economic model, which is based on a take-makeconsume-throw away pattern. This model relies on large quantities of cheap,
easily accessible materials and energy (European Parliament, 2022).

13.6.2 Recycling
A secondary and equally destructive result of the industrial revolution
was the exploitation and undisciplined consumption of natural resources
leading to the realization that these resources were not in infinite supply. The
linear economy had put in motion a system that was exhausting the supply
of these materials and if continued these materials and resources would not
be available to future generations. Evaluation of existing sources of materials/resources and rate of consumption concluded that industry was consuming materials and that by not returning them for recycling the supplies would
be exhausted. Economic models predict the end of resources such as aluminium and copper as well as other rare metals soon. A plan for recycling material and managing and restoring natural ecological systems was called for.

13.7. Built environment and the circular economy expanding
agenda
The philosophy of the circular economy has expanded the boundaries of
concern beyond the management of buildings and their consumption. The
circular economy challenged the design and real estate industry to plan not
only for the building life cycle but the pre and post-occupancy of the building. While much has been discussed regarding energy conservation and material selection to achieve sustainability, less has been researched on the goal
of ongoing management of building materials past the anticipated lifespan
of the project and how that material can be successfully recycled to eliminate
any waste. The circular economy also deals with the shortcomings of past
financial models, which defined the economic incentives of the linear economy. The circular economy seeks strategies which provide financial incentives to support the principles of the circular economy, specifically waste
management, and adaptive reuse of materials. The circular economy is an

Copyright © 2022 Ernesto Antonini e Jacopo Gaspari. ISBN 9788835144564

umbrella concept incorporating the previous goals such as the reduction of
hot house gases and sustainable design, expands the built environment
agenda to deal with the issues of materials management and environmental
impact and encourages stakeholders to dismiss the principles of the linear
economy and choose and adopt its environmental ethics. The circular economy seeks to incentivize stakeholders associated with the construction industry and encourage their participation in the process. The key to this success is acknowledging and satisfying the stakeholders’ economic concerns
and that it is in their economic interest to change business models from a
linear economy to one that embraces the goals and proposed outcome of the
circular economy. Below is a list of targeted stakeholders as defined by the
European Commission and the areas and objectives that they can impact
(COM 2019 - 640 final).
Fig. 13.2 – List of targeted stakeholders by the European Green Deal.

Source: Elaborated by the author based on COM 2019 - 640 final.

The Circular Economy Action Plan adopted in March 2020 by the European Commission is one of many action plans that has been generated by
various federations of nations, individual countries, and local governments
COM, 2020 - 98 final). Each works with the common concept of an umbrella
strategy incorporating past work and criteria but focuses on the global goal
of managing pollution, eliminating waste and restoring natural systems. The
philosophy of the circular economy is to encourage the various stakeholders
to embrace these goals and work towards the common good while advancing
their own economic agenda.
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13.8. Built environment: next steps
Significant progress and efforts have been made in the areas of sustainable design and energy management, energy management and net zero CO2
emissions with clear performance goals outlined in such criteria as developed
by LEED, other scoring systems, and revised building codes. Efforts focused
on the individual building during the process of the design construction and
post-construction operation.
This addressed the criteria of pollution reduction, construction waste
management, and energy conservation. The circular Economy expands the
built environment sector agenda in materials management and the restoration
of natural systems.

13.8.1 Materials management
The first area is long-term responsible materials management. Failures of
the linear economy model have resulted in waste of non-renewal materials
and destruction of the natural environment. The circular economy looks to
implement a long-term materials management policy. The goal of perpetual
material management is that materials, once created are continually used or
recycled with the goal of no waste and the reduction or elimination of the
need to seek new raw materials, together with developing materials and production systems using renewal materials and energy resources.

13.8.2 Restoration of natural systems
The second area is the implementation of policies and design which support the regenerate natural systems. Creating design and processes which call
for restoration of natural systems and creation of new environments. There
was also an awareness that the industrial revolution had changed topography
and land use in such a dramatic fashion that many of the natural systems that
have supported the planet regarding food production, clean water and air had
now been disrupted.
Examples of this are loss of natural forest areas, impact on biodiversity,
loss of water systems and rising sea level impacting coastal ecology. This
goal when incorporated into the program and development of projects, will
encourage and restore natural resources. It is these areas which call for action
plans to be developed.
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13.8.3 Built environment design goals
The list below of design goals is suggested by the Ellen Macarthur Foundation (EMF, 2013) to identify areas of investigation associated with the advancement of the circular economy in the built environment:
• Circular Building Design: Building design and operation which utilize the principles of the circular economy.
• Circular Building Materials & Manufacturing: Building sector is one
of the largest consumers of raw materials and producers of waste in
the United States. Production of building materials accounts for a significant portion of the 25% of total energy and 75% of raw materials
consumed by the U.S. manufacturing industry. Developing means
and methods in the manufacturing process for building materials to
make significant gains in efficiency, waste reduction, and decarbonization.
• Construction: The Circular Economy construction model is a process
that keeps non-recyclable waste out of landfills or incinerators. It also
reduces the need for further mining of construction aggregates, which
are a finite resource and require enormous energy expenditures to
mine and transport.
• Building Use & Operations: Using principles of the CE to maximize
the efficiency of building operation, and eliminate waste in operation.
• Deconstruction & Resource Recovery: Deconstruction is the process
of carefully dismantling buildings to salvage components for reuse
and recycling.
• Reverse Logistics: Reverse logistics is the set of activities that is conducted after the sale of a product to recapture value and end the product’s lifecycle. It typically involves returning a product to the manufacturer or distributor or forwarding it on for servicing,
refurbishment, or recycling.
• Improved environmental performance of the office building when designed for disassembly.
Three Dimensions of Transformation: Reversible Buildings: The Ellen
MacArthur Foundation suggests that architects design buildings with an
eye to the future, embracing flexibility and design methodology, which
embrace preparation for future uses-buildings designed to be flexible,
thereby accommodating the change.
• Spatial flexibility of the building.
• Technical flexibility of systems and products.
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•
•

Flexibility that can make a transition from a linear to the circular
economy building.
The Enabling Ecosystem: Promote a policy and regulatory environment that supports the creation and growth of natural systems. Design buildings and master plans which support regenerating natural
systems, protecting the natural environment, and creating a closed
loop system that actively feeds natural resources back into the
planet.

13.9. Barriers to implementation
The adoption of a circular economy philosophy represents an enormous
change in approach and goals. The circular economy calls for adjustments in
political, social, economic and planning. It requires a high level of cooperation and coordination between the member stakeholders.
The CE requires that stakeholders create an economically feasible system
that works to achieve the goals of CE. Delivering the circular economy requires a lot of collaboration and that’s quite challenging. We need a system
where every part is accruing value and that needs more trust between different partners through collaboration. We need economies of scale to make this
work – it can’t just be one company moving on their own.

13.9.1. Barriers to implementation of CE
Barriers to the implementation of CE can be subdivided into 5 categories:
economic, sociological, political, organizational, technological, and environmental. Below is a brief summary of barriers to the implementation of CE
that the stakeholders may need to address.

Economic barriers
•
•

Stakeholders need to stop using methods that use linear economy
practices and create business relationships which are profitable and
achieve the goals of CE.
Stakeholders need to overcome scepticism and resistance, such as
the fear of that there are additional costs for better waste
management. Stakeholders need to adopt an economic plan which
satisfies their own vested interest while implementing the goals of
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•

the circular economy: eliminating waste and pollution, recirculating
material, and regenerating nature.
Reinventing and creating businesses which support CE goals.

Sociological barriers
•

•

•

Governments and regulatory agencies need to draft and enact
legislation which creates responsible practices for governing
environmental, such as requiring 100% of building materials and
waste to be recycled.
Governments should make political decisions which prioritize the
needs of environmental management over short-term goals.
Stakeholders should not succumb to traditional beliefs that waste is
inevitable, or the disbelief in the potential utility of a constructability
program
Acknowledge the occurrences of social and economic inequality that
has been the outcome of the linear economy and work to correct that
structure of injustice. Create legislation and codes which manage
existing real estate inventories of cultural and historical value.
Applying the circular economy principles to guarantee the existence
of those structures while adhering and benefiting from the circular
economy philosophies of waste management and economic
incentive.

Organizational barriers

The success of the circular economy relies on communications and agreement between the various stakeholders and the need to develop or strategy
which is built on consensus.
The creation of continuity of management of the built environment from
one stakeholder to another and the responsibility of custodial care for materials is key to the success of eliminating waste and having perpetual management of environmental systems.
The need for cooperation and discussion between stakeholders establishing the goals and a business model which will allow continuous management
is key.
There needs to be organizational discussions at an institutional level and
a governmental level with an agreement to establish various paths and responsibility routes to conduct continuous management and surveillance over
materials to avoid past mistakes which occur in the linear economy where
the cradle-to-grave philosophy is dominant.
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Technological barriers

The technological barriers are specific to architects, manufacturers, and
contractors. New technologies, processes and business models are needed to
address changes in material management and waste elimination. Designing
buildings which can be recycled and deconstructed and recycled to support
a viable business model. Stakeholders associated with the built environment
are challenged to create systems and solutions which go beyond their normal
areas of responsibility or traditional goals.
Examples of these challenges are:
• The creation of a closed cycle resource management
approach/methodology where no waste is created and all materials
are recycled for future use. For architects and engineers, this requires
them to think beyond the lifespan of their building. They are being
asked to consider design buildings which are adaptable to change
and can be deconstructed in an effective way which facilitates
recycling and resource recovery.
• Creating solutions which address real estate that is completed and in
place. What alterations and planning solutions are needed to provide
continuity in building material management as well as the issues of
sustainability.
• Expanding expertise and technological solutions which address
restoration of natural systems is a new agenda for these
professionals.

Environmental barriers

One of the key CE principles is promoting the development and restoration of natural systems, which can contribute to the renewal of materials and
non-polluting energy sources. The goal of restoring natural systems and biodiversity was not part of the traditional goals and objectives of most building projects. The design team and the other stakeholders are now asked to
assume this responsibility. This includes restoring landscape and environments to match the historic natural land use and environmental systems to
restore natural environments and promote biodiversity, which was disrupted
by linear economy cradle-to-grave economic philosophy.

Unexpected factors

Will there be a commitment to the circular economy in the face of unexpected challenges and barriers that may be created by political instability and
issues such as the global pandemic, political conflict, and war?
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13.10. Current examples of implementation
We are now seeing successful projects emerge which incorporate the
goals of the circular economy. Below are three examples of projects by my
office, Kevin Hom Architect PC. Each project solution demonstrates responds to the three principles of the circular economy as outlined by the Eleanor MacArthur Foundation.

The University of San Diego

A Catholic college built in the early part of the 20th century in San Diego,
California, modelled after the University of Salamanca in Spain.

Fig. 13.3a/b/c/d – University of San Diego Student Center.

Source: Kevin Hom Architect PC.

The project was the development of a new university centre; the program
included dining facilities, offices, meeting rooms, and outdoor spaces. The
project site was composed of the original building designed in the 1950s and
an existing surface parking lot. The project solution was to renovate the existing building to build an extension over the parking lot. Noteworthy was
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the ability of the project to recycle the original building, and to incorporate
cultural environmental solutions, which were part of the Spanish architecture
vernacular to minimize the use of mechanical systems for air conditioning.
The design eliminates the urban heat island caused by the black asphalt of
the parking lot, now replaced by the green roof of the new extension. The
project was ultimately awarded a gold award by LEED.

Fordham University at Lincoln Center in New York City

The Fordham University campus at Lincoln Center was developed in the
1950s as part of an urban renewal project in the City of New York, which
included the Cultural Center of Lincoln Center.
The project goal was to design a new Business School, expansion of the
University library and a retrofitted student centre within the existing campus
plan.
The critical decision was whether to demolish the existing structures and
build a new facility or to retrofit existing structures. It was decided to retrofit
an existing structure and reconfigure existing adjacent spaces. The final solution advanced the goals of the CE philosophy.
• Results include recycling the original building materials,
• Reduction of construction waste shorting of the construction process
• Existing buildings and adjacent spaces were recycled and converted
into a new Business School and new University Library
• The building facade was replaced, creating a more energy-efficient
structure
• New technology was utilized to upgrade the mechanical systems
production

Fig. 13.4a/b – Retrofitted Fordham University Library / Original University Library.
Fordham University at Lincoln Center.

Source: Kevin Hom Architect PC.
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Fig. 13.5 – Graduate School of Business Fordham University. Before After Retrofitting.

Source: Kevin Hom Architect PC.

Tidewater community college University centre

The Tidewater Community College Campus sits on the estuary system of
coastal Virginia. Classified as wetland, the site is subject to coastal flooding.

Fig. 13.6 – Tide Water Community College, Tidewater Virginia.

Source: Kevin Hom Architect PC.
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The original campus master plan called for a series of buildings built
around a water retention pond, and the circulation for the campus was a series
of parking lots which ringed the campus perimeter. The project was to construct a new University Center; the program included: classrooms, athletic
facilities, dining and retail.
Fig. 13.7 – The new building for the Tide Water Community College, Tidewater Virginia.

Source: Kevin Hom Architect PC.

In addition to building the new building, the agenda for this project included the management of rainwater and coastal flooding and reorganizing
the site circulation to encourage pedestrian circulation rather than auto use.
The design solution was to build the building on top of the water retention
pond, thereby minimizing the amount of surface area that is lost for water
retention and reinforcing the natural estuary environment. The building was
designed to be a central circulation hub which would foster pedestrian circulation and minimize the use of the cars to circulate from one parking area to
another. These measures with the energy efficient sustainable building design promoted CE criteria.

13.11. Conclusion
Addressing the existential crisis of climate change and the waste and mismanagement of the environment and its resources is a global priority. The
past practices of the built environment sector have contributed to this crisis.
The stakeholders who represent this industrial economic sector need to revise
their policies and methodologies to put in place economically feasible solutions with positive outcomes which will neutralize these global existential
threats. There is no one path or one set of rules that will achieve this. The
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philosophy of the circular economy outlines the broad principles/concerns
which address this crisis and advocates for a level of cooperation which will
successfully implement policies that will address this existential threat.
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